N-cadherin is not essential for limb mesenchymal chondrogenesis.
The cell adhesion molecule N-cadherin is implicated in many morphogenetic processes, including mesenchyme condensation during limb development. To further understand N-cadherin function, we characterized a new N-cadherin allele containing the lacZ reporter gene under the regulation of the mouse N-cadherin promoter. The reporter gene recapitulates the expression pattern of the N-cadherin gene, including expression in heart, neural tube, and somites. In addition, strong expression was observed in areas of active cellular condensation, a prerequisite for chondrogenic differentiation, including the developing mandible, vertebrae, and limbs. Previous studies from our laboratory have shown that limb buds can form in N-cadherin-null embryos expressing a cardiac-specific cadherin transgene, however, these partially rescued embryos do not survive long enough to observe limb development. To overcome the embryonic lethality, we used an organ culture system to examine limb development ex vivo. We demonstrate that N-cadherin-deficient limb buds were capable of mesenchymal condensation and chondrogenesis, resulting in skeletal structures. In contrast to previous studies in chicken using N-cadherin-perturbing antibodies, our organ culture studies with mouse tissue demonstrate that N-cadherin is not essential for limb mesenchymal chondrogenesis. We postulate that another cell adhesion molecule, possibly cadherin-11, is responsible for chondrogenesis in the N-cadherin-deficient limb.